Introduction
In order to prevent and reduce incidence of coronary heart disease and non-insulin dependent diabetes mellitus a number of dietary improvements have been proposed by the national authorities in Sweden (Nordic Nutritional Recommendations, 1996) . These include: decreasing total and saturated fat intake and increasing intakes of unsaturated fats, complex carbohydrates and dietary ®bre. To accomplish these changes in a population, nutritional knowledge is only one facilitating factor. Perhaps the most important prerequisite is individual motivation to make positive changes. Another necessary condition is a physical environment that makes it possible to carry out the intended improvements, including`point of choice' information (Glanz & Mullis, 1988) . A campaign to achieve some of these aims has recently been undertaken in Sweden.
In 1989, the Swedish National Food Administration introduced a symbol called the`Green Keyhole' (Figure  1 ), to make it easier for the consumers to choose fatreduced and ®bre-enriched food alternative products without having to read detailed nutritional labels. The importance of simplicity in nutritional labelling has recently been emphasised by Kristal et al (1998) , who reported that consumers want food labels that were easy to understand. In order for the GK-symbol to be used on a food package the speci®c food has to be an alternative to an either highfat or a low-®bre product. This means for example, that vegetables, fruits, meat and ®sh naturally low in fat are not GK-labelled. The second criteria is that the food has to have a speci®c (low) fat content or more than a minimum speci®ed ®bre content. For example, the maximum fat content for GK-labelled milk and yoghurt is 0.5% and the minimum ®bre content in whole grain bread is 7%. The food industry voluntarily places the GK-symbol on food packages containing either low-fat or ®bre-enriched food alternatives. The National Food Administration in Sweden monitors compliance. During the years since the GKsymbol was introduced, a large variety of low-fat and high-®bre alternatives has become available in Swedish markets.
A previous population-based study of women aged 38 ± 74 y showed that three years after the campaign started the majority understood the meaning of the GK-symbol (Larsson & Lissner, 1996) . Those with knowledge of the GKsymbol were signi®cantly heavier than those with less knowledge. We did not detect any major differences in fat intake between women with less or more knowledge of the symbol, although there was some indication of higher ®bre density in diets of women who were familiar with the campaign.
The main purpose of the present study was to describe the relation between knowledge of the GK-symbol and dietary selection behaviour in another random population of both men and women six years after the introduction of the symbol in Sweden.
Methods and subjects
The WHO-MONICA project The GOT-MONICA project (GOThenburg-MONItoring of trends and determinants in CArdiovascular disease) is one of the centres within the WHO-MONICA project (Wilhelmsen et al, 1997) . The main objective of the 38-country WHO-MONICA was to assess the extent to which trends in coronary heart disease and cerebrovascular disease (CVD) relate to secular changes in CVD risk factors in populations.
Subjects
The present Green Keyhole study was conducted within the framework of the GOT-MONICA project 1995a96. Subjects aged 25 ± 64 y were randomly selected from the population registry in Go Èteborg, in South-west Sweden. The participants in the GOT-MONICA project had responded to an invitation letter in which they were informed of the purpose of the investigation. In the main study, the overall participation rate was 64% (n 746) and 63% (n 872) for men and women, respectively. In the Green Keyhole sub-study 98% (n 732 males) and (n 859 females) of the examined subjects also completed the question regarding knowledge of the GK-symbol. Two percent of the MONICA-participants did not answer the question and are excluded from further analyses.
Examination protocol
A general physical examination included a range of measured CVD risk factors of which weight and height are used in the present analysis. The subjects were also asked to answer questionnaires regarding their general health and well-being, lifestyle factors including diet, physical activity and smoking habits as well as knowledge of the GKsymbol. The subjects answered all the questionnaires in the laboratory at the time of their examination. The Green Keyhole question was included in the questionnaire regarding the subject's general health. Subjects who had seen the symbol were asked to give a short written description of what they believed it means, and those who were not familiar with the symbol indicated so and continued to the next question.
Dietary instrument
An 83-item food frequency form was included in a different section of the questionnaire, that is not with the Green Keyhole question. Each respondent was required to answer how often he or she generally eats speci®ed foods. There were nine different time frequencies, from`never' to`4 times per day or more'. Since no amounts were given we did not attempt to quantify fat or ®bre intake more precisely. A previous evaluation of this questionnaire has found agreement between animal based high fat food choices and fatty acid composition in adipose tissue (Lissner et al, 1993) .
For the purpose of the present study GK-labelled foods which had a high-fat or a low-®bre counterpart were added to the food frequency questionnaire. Eight foods were categorised as GK-labelled low-fat foods, and four others were grouped as GK-labelled ®bre-enriched foods. A food frequency score was based on the summed frequency of food items within each food group. The intake scores were examined in relation to knowledge of the GK-symbol and different background variables.
Background variables
Demographic variables such as sex and age, and other background variables such as degree of obesity in terms of body mass index (BMI weight, kgaheight, m 2 ), educational level, smoking habits and nationality were included in the statistical analyses. BMI was used as a categorical as well as a continuous variable. The current WHO-BMI-cutoffs were used to de®ne subjects as under-and normal weight, pre-obese or obese (World Health Organization, 1997). When age was treated as a categorical variable it was divided into the age groups of 25 ± 44 y (younger age) and 45 ± 64 y (older age). The education variable included three levels: completion of primary school; completion of secondary school and university studies. The variablè smoking habits' also contained three levels that is`never smoked',`former' and`present smoker'. Within the variable`nationality' the subjects were treated as either of nonSwedish origin or native Swedes.
Statistical analysis
Age-adjusted least square means AE s.e.m. of height, weight and BMI were compared according to knowledge of the GK-symbol. Sums of the normally distributed food frequency scores are given as least squares means AE s.e.m. as a function of knowledge of the GK-symbol, also strati®ed by sex, age, marital status, degree of obesity, educational level, smoking habits and nationality. Multivariate analyses were conducted in order to analyse whether interaction between the different background variables and knowledge could be found, using a cross product between knowledge of the Green Keyhole symbol and each variable. All analyses were conducted with JMP Statistical Software package, Version 3.2 for Macintosh from SAS Institute Inc.
Results

Description of the sample
Sixty-®ve percent of the 1591 subjects who completed the Green Keyhole question adequately understood the meaning of the symbol. The corresponding proportions for males and females were 53% and 76% respectively. In order to de®ne the message of the GK-symbol adequately, the subjects had to write that the symbol meant low-fat andaor high-®bre content in foods. Also, explanations including`good food',`right food',`healthy diet' and healthy food products' were treated as adequate answers. In agreement with previous ®ndings in women (Larsson & Lissner, 1996) , the most common misperception was that the symbol identi®es environmentally safe products. Figure 1 The Keyhole symbol. The symbol is usually in green, but can also be in black.
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In Table 1 , a description of knowledge of the GKsymbol in relation to different background variables in the population is given. Also, in agreement with earlier results (Larsson & Lissner, 1996) , knowledge of the GKsymbol varied inversely with age thus, all further results are age-adjusted. The males had consistently lower proportions of adequate answers in comparison to the females within all strata. Regarding knowledge of the GK-symbol and educational level it should be noted that highest levels of knowledge were seen in men and women with medium level of education, although, an overall analysis showed statistical difference in men, only. Subjects who reported themselves as present smokers had proportionally lesser knowledge of the symbol (Table 1) .
Anthropometric data are presented in Table 2 with speci®c attention to gender and knowledge of the GKsymbol. Subjects of both sexes with knowledge of the GKsymbol were signi®cantly taller and heavier than those with less knowledge. However, women who understood the symbol were relatively heavier expressed as BMI than those with a lesser understanding (P`0.01); no such association was seen among the men (P`0.30). Table 3 summarises the associations between knowledge of the GK-symbol and reported intake of low-fat and high®bre foods. In males, there was a positive association between knowledge of the symbol and reported intake of GK-labelled low-fat foods (P`0.04), but no association between knowledge and reported intake of labelled ®bre-enriched food products (P`0.50). Female subjects who understood the GK-symbol reported a higher intake frequency of GK-labelled fat-reduced foods (P`0.0001), as well as labelled high-®bre foods (P`0.002), compared with women without this knowledge. The results suggest that women, and to a lesser extent men, report dietary intake behaviour in agreement with the low-fat message of the GK-symbol. In contrast, the knowledge of the symbol relates to ®bre intake in women only (Table 3) .
Knowledge vs composite dietary indicators
Sub-group analyses of knowledge vs intake
The association between consumption of GK-labelled lowfat products and knowledge was consistent in the various sub-groups with one major exception. In the least educated group no association was seen and a signi®cant interaction con®rmed that the association differed by education (P`0.009) ( Table 4) . Similar analyses were conducted for intake of GK-labelled ®bre-enriched products and knowledge in different sub-groups, revealing no signi®cant interactions (Table 5 ). There was no evidence that the relation between knowledge and intake of GK-labelled low-fat foods was modi®ed by BMI. Moreover, it was noted that when GK-marked fat-reduced food scores were included in the analysis as independent variables predcting BMI was positively associated with a high reported intake of low-fat foods (P`0.0001, both sexes).
Discussion
There are various ways of assessing the impact of a nutrition labelling campaign. One intervention study found that food labelling increased consumers awareness of the labelled products over time; the shoppers also reported that they were encouraged to buy the identi®ed foods (Hunt et al, 1990) . Another study showed that adult medical patients who ate less fat reported that food labels in¯uenced their food purchase decisions more compared to patients who ate more fat (Kreuter et al, 1997) . In contrast of the present study describes cross-sectional associations between knowledge and behaviour at one point in time in a population-based sample. An important ®rst step in evaluating the ef®cacy of the GK-campaign is to determine the extent to which it has been understood by the population. This paper and our previous paper have shown that the majority of subjects surveyed understood the meaning of this symbol, and that the level of understanding among middle-aged women may have increased somewhat between 1992 and 1995. This increase in knowledge is in agreement with data from the whole country (Becker & Enghardt, 1994) , indicating that the message of the GK-symbol has been widely spread.
With this background it is of interest to determine whether an association exists at an individual level between knowledge of the GK-symbol and intake of foods marked with this symbol. Data for the earlier 1992 survey suggested no association between knowledge and fat intake among women. In contrast, women and men in the present study who understood the symbol reported higher consumption of fat reduced products than those who did not. This difference may indicate that the campaign has begun to affect food choice or it may re¯ect one or more of the following methodological factors. For instance, subjects who understand the campaign may also exaggerate their reported use of these marked products for reasons of higher social desirability of a low-fat diet. Alternatively, our divergent ®ndings may re¯ect the fact that different dietary methods were used in the two surveys (24-h recall vs food frequency questionnaire). For reasons mentioned above, the degree to which the observed associations also re¯ect a direct effect of the campaign cannot be determined by the present study design.
A very consistent ®nding in both of our studies was the observation that heavier women had a better understanding of the GK-symbol than their normal weight counterparts. A likely explanation is that overweight women are particu- Analyses of interaction within the background variables on the association between intake of Green Keyhole labelled low-fat foods and knowledge of the Green Keyhole symbol showed that education may act as an effect modi®er on the association between reported intake of low-fat foods and knowledge of the Green Keyhole symbol (P 0.009). Otherwise no sign of interaction could be found. Nutritional knowledge and food selection I Larsson et al larly sensitive to programs or campaigns that may help them to reduce in body weight. Although the correlation between obesity and knowledge suggests a desire to lose weight it may even be speculated that some women also overeat these marked low-fat products. This association illustrates that the present study design cannot establish causality. It is even possible that causality is reversed: some subjects may understand the campaign as a consequence of having consumed the marked foods. The fact that the Green Keyhole symbol is now understood by a majority of the population is promising, particularly in view of the direct correlations between knowledge and food selection. However, it was also observed that knowledge of the GK-symbol seems unrelated to consumption of low-fat products in the least educated group. It has been shown that the well known inverse relationship between socio-economic status and obesity (Sobal & Stunkard, 1989 ) is in part explained by health related conditions such as obesity-promoting dietary habits (Wamala et al, 1997) . Interestingly, subjects with the highest level of education had a proportionally lower degree of knowledge of the GK-symbol than those with medium level of education. This may be due to the inverse relationship between education and BMI (results not shown), suggesting that the highest educated may be less aware of the GK-marked products due to lack of weight consciousness. Nevertheless, the signi®cant interaction between education and knowledge suggests that to adopt to the messages of the GK-symbol it may be an advantage to have an appreciation of the relationship between diet and disease.
An additional related aspect of our results may be noted. Both male and female non-smokers reported proportionally more adequate answers on the Green Keyhole question than did present smokers. Knowledge seems to be related to a higher intake of GK-labelled low-fat foods only in those who had never been smoking. This further suggests that a general health consciousness may be an important condition for adopting practices in line with the understanding of the symbol.
Finally with speci®c regards to the obesity problem, a lack of association between knowledge and intake of GKmarked products was noted in the obese subjects. However, there was a positive association in the`pre-obese' and in normal-weight subjects, and no overall effect modi®cation by weight status was seen. From these results, it may be speculated that the Green Keyhole campaign is potentially most relevant in the context of primary prevention, given that knowledge related to behaviour in the non-obese members of the population.
In conclusion, our results suggest that the population is knowledgable about the symbol, setting the stage for dietary improvements which could have public health implications. However, there was evidence of a social differential in the association between knowledge and behaviour. Speci®cally, less educated individuals appeared to be at somedisadvantages when converting knowledgeinto practice.
